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Experiments on the induced spawning and larval rearing 
of the milkfish, Chanos chanos (Forsskal) in 1979*
J. V. Juario, M. Natividad, G. Quinitio and J. Banno
This paper summarizes the results of the experiments on the induced breeding and larval 
rearing of milkfish during the 1979 season.
Milkfish spawners caught in the fish corrals in Tigbauan and in Hamtik were transported to 
the laboratory and sexed by examining the gametes obtained by inserting a polyethylene cannula 
through the region of the urogenital papilla. The developmental stage of the oocytes was 
determined from their mean diameter. The spawning agents used for these experiments were the 
acetone-dried pituitary gland homogenate of the coho salmon (SPH) prepared by the British 
Columbia Research Council, Vancouver, Canada, and human chorionic gonadotropin (HCG) 
from Ayerst Laboratories, New York.
The response of the newly caught spawners to the hormone treatments is presented in 
Table 1. One female, having oocytes with a mean diameter of 0.67 ± 0.06 mm and receiving 
a total dose of 280 mg SPH and 31,250 HCG in four injections, successfully completed the 
hydration process. The eggs were stripped and fertilized by sperms of males held captive in 
rubberized canvass tanks for 3 days. The eggs were not however, fertilized. Another female, having 
oocytes with a mean diameter of 0.77 ± 0.04 and receiving a total of 140 mg SPH and 20,000 
IU HCG in two injections, was also successfully induced to ovulate in captivity. The eggs were 
stripped 10.5 hrs after the 2nd injection and these were fertilized by sperms from males caught 
at the same time as the female and each injected with 5,000 IU HCG. The number of eggs stripped 
was about 1.4 million, the biggest number so far, and the fertilization rate was 59.4%.
The fertilized eggs were thoroughly washed and incubated in 600-liter fiberglass tanks. The 
hatching rate was estimated to be 39.7%. A total of about 25,492 larvae were reared in six 
600-liter circular fiberglass tanks for mass production experiments at a temperature of 25.8 to 
29.8°C and a salinity range of 28-32 ppt. Chlorella and rotifers were added to all rearing tanks 
from the 2nd day onwards. Chlorella was maintained at a density between 200,000 to 300,000; 
the rotifers, at a density between 20 to 30 individuals per mL throughout the rearing period. 
Copepod nauplii were given in addition to the rotifers from the 10th day and brine shrimp nauplii 
from the 15th day onwards. On day 22, a total of 1,234 fry were harvested from the rearing tanks 
representing a survival rate of 4.8%.
Results of the present work indicate that milkfish larvae could be reared successfully 
without feeding them with the trochophore larvae of oysters during the first few days. Liao et al 
(1979) could not demonstrate a significant difference in the survival rate of milkfish larvae fed 
with Brachionus alone or with Brachionus and trochophore larvae of oysters during the first four 
days of rearing.
In the present work also, the total dose of human chorionic gonadotropin used to induce 
ovulation in wild adult milkfish is higher than those previously used by Vanstone et al., (1977) 
Juario et al., (1978) and Liao et al., (1979) to successfully induce ovulation in newly caught 
adult milkfish. Similar and even higher doses were used by Kuo (1978) and Kuo e t al., (1979) to 
successfully induce ovulation in wild and pond-reared milkfish. Newly caught females, having 
oocytes with a mean diameter less than 0.65 mm, were not successfully induced to ovulate in 
captivity despite a very high total dose of 490 mg SPH and 50,000 IU. HCG.
*This work was done in collaboration with the Milkfish Breeding Team of the Oceanic Institute, Waimanalo, 
Hawaii. The members of the team include: Dr. C.M. Kuo (Leader), Dr. C.S. Lee, Messrs. W. Watanabe and 
C. Paulsen.
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Table 1. The Response of Female Spawners to Hormone Injection
F ish  N o . E s tim a te d  (a c tu a l)  
b o d y  w e ig h t 
(K g )
In i t ia l  egg 
d ia m e te r 
(m m )
T o ta l dose per in je c t io n  
SPH (m g) + H C G  ( IU )
D a te  &  t im e
o f  in je c t io n R e m a rks  a n d  ob se rva tio n s
7 9 0 3 2 7 6 .5  (8 .4 ) 0 . 7 7  ± 0 .0 6  
(N  = 106)
1 s t  39 ±  2 ,5 0 0  
2 n d  59 ±  5 ,0 0 0  
3 rd  0  ±  1 0 ,0 0 0  
4 th  0  ± 1 0 ,0 0 0
3 /2 7 /7 9  -  0 5 5 0  hrs 
3 /2 7 /7 9  -  1 71 0  hrs 
3 /2 8 /7 9  -  0 6 1 5  hrs 
3 /2 8 /7 9  -  0 8 5 0  hrs
(1) F ish was re la t iv e ly  in  good  c o n d it io n ;  th re e  r ip e  m ales w e re  p laced 
to g e th e r  w i th  th e  fe m a le  a f te r  th e  2 n d  in je c t io n ;  egg d ia m e te r 
increased to  1 .00  ±  0 .0 7  m m  12 hrs a f te r  th e  2 n d  in je c t io n ;  f ish  
becam e v e ry  w eak and  c o u ld  n o t sw im  w e ll im m e d ia te ly  a f te r  th e  
4 th  in je c t io n ; th e re  was no  change in  th e  m ean o o c y te  d ia m e te r 
3  hrs a f te r  th e  4 th  in je c t io n ;  a t 1 2 1 0  hrs o n  3 /2 8 /7 9 ,  th e  fish  d ied.
790401 7 .0  ( *6 .7 ) 0 . 6 7  ± 0 .0 6
(N -6 8 )
1 s t 70  ±  1 ,250  
2 n d  7 0  ± 1 0 ,0 0 0  
3 rd  7 0  ±  1 0 ,0 0 0  
4 th  7 0  ± 10 ,0 0 0
4 /1 /7 9  -  0 9 3 3  hrs 
4 /1 /7 9  -  1745  hrs 
4 /2 /7 9  -  0 2 4 5  hrs 
4 /2 /7 9  -  0 9 0 0  hrs
(2) F ish  w as re la t iv e ly  in  g oo d  c o n d it io n  b u t  sw am  s lu g g ish ly ; 2  r ip e  
males caug h t 3  days ago w e re  each in je c te d  w i th  5 ,0 0 0  IU  HCG 
and p laced to g e th e r  w ith  th e  fe m a le  im m e d ia te ly  a f te r  th e  2 n d  
in je c t io n ;  p r io r  to  th e  4 th  in je c t io n ,  th e  m ean o o c y te  d ia m e te r 
was 0 .9 9  ±  0 .0 7  m m ; 2 .5  hrs a fte r  th e  4 th  in je c t io n ,  i t  s ta rte d  
re leasing h y d ra te d  eggs w i th  a m ean d ia m e te r  o f  1 . 0 5  ± 0 .0 5  m m ; 
th e  m ean d ia m e te r o f  th e  released eggs increased fu r th e r  to  1 .08  + 
0 .0 5  m m  4 .5  h rs  a f te r  th e  4 th  in je c t io n ;  a t 1 51 0  hrs th e  fish  was 
s tr ip p e d  o f  its  eggs; eggs w e re  fe r t il i2 e d  b y  sperm s o f  in je c te d  
m ales using th e  w e t m e th o d  because th e re  was d i f f ic u l t y  in 
e x tra c t in g  m i l t  f ro m  th e  m ales; th e  eggs w e re  n o t  fe r t il iz e d .
7 9 0 4 0 3 7 .0  ( *8 .3 ) 0 .7 7  + 0 .0 4  
(N = 113 )
l i t  70  +  1 0 ,0 0 0  
2 n d  70  +  10 ,0 0 0
4 /3 /7 9  -  0 8 3 0  hrs 
4 /3 /7 9  -  1 80 0  hrs
(3) T h e  fis h  w as o n ly  s lig h t ly  in ju re d  w h e n  b ro u g h t to  th e  la b o ra to ry ; 
3  n e w ly  caug h t r ip e  m ales w e re  p laced  to g e th e r  w ith  th e  fe m a le  
im m e d ia te ly  a f te r  th e  1st in je c t io n ;  a ll males w e re  in je c te d  each 
w i th  5 ,0 0 0  I.U . HCG  w h e n  th e  fe m a le  w as in je c te d  w i th  h o rm o n e  
fo r  th e  2 n d  t im e ; th e  f is h  was s tr ip p e d  o f  its  eggs 10 .5  hrs a fte r
th e  2 n d  in je c t io n  w h e n  it  s ta rte d  re leasing f u l l y  h y d ra te d  eggs; 
eggs w e re  fe r t i l iz e d  b y  th e  d ry  m e th o d  b y  sperm s o f  th e  3  in je c te d  
m ales p laced  in  th e  same ta n k ;  fe r t i l iz a t io n  ra te  w as 59 .4%  and 
th e  h a tc h in g  ra te  was 39 .7% .
7 9 0 4 0 8 4 .0  (5 .3 ) 0 .4 9  + 0 .0 4  
(N = 1 0 6)
1 s t 10  + 2 ,5 0 0  
2 n d  10 + 2 ,5 0 0  
3 rd  0  +  5 ,0 0 0
4 /8 /7 9  -  0 9 1 0  hrs 
4 /9 /7 9  -  0 8 3 0  hrs 
4 /1 0 /7 9  -  0 8 3 0  hrs
(4) F ish  w as re la t iv e ly  in  g oo d  c o n d it io n  u p o n  a rr iv a l;  im m e d ia te ly  
a f te r  th e  th ir d  in je c t io n ,  o o c y te s  w e re  sam pled ; th e  m ean o o c y te  
d ia m e te r  increased f ro m  0 .4 9  +  0 .0 4  m m  to  0 .5 4  +  0 .0 4  m m ; p r io r  
to  th e  th ir d  in je c t io n  th e  fis h  becam e v e ry  w e a k ; i t  d ie d  a t 
1 1 0 0  h rs  o n  4 /1 1 /7 9 .
7 9 0 4 1 6 7 .0  (6 .5 ) 0 . 6 3  ± 0 .0 5  
(N = 7 1 )
1st 7 0  ± 1 0 ,0 0 0  
2 n d  1 4 0  ±  1 0 ,0 0 0  
3 rd  1 4 0 + 1 5 ,0 0 0  
4 th  1 4 0 + 1 5 ,0 0 0
4 /1 6 /7 9  -  0 8 3 5  hrs 
4 /1 6 /7 9  -  1 7 4 5  hrs 
4 /1 7 /7 9  -  0 4 3 0  hrs 
4 /1 7 /7 9  -  1 64 5  hrs
(5) T h e  f is h  w as m o d e ra te ly  in ju re d  d u r in g  c a p tu re ; th e  o o cy te s  
sam pled  w e re  ova l in  shape and 2 size g ro u p s  w e re  observed ; 
12 hrs a f te r  th e  4 th  in je c t io n ,  th e  m ean o o c y te  d ia m e te r  f o r  th e  
b igge r size g ro u p  w as o n ly  0 .7 6  ±  0 .1 9  m m  w h ile  th e  sm a lle r size 
g ro u p s  w e re  s t i l l  op a q u e ; a t 0 6 0 0  o n  4 /2 0 /7 9 .  th e  f is h  d ied .
*without gonads
2
D
ow
nl
oa
de
d 
by
 [1
22
.5
5.
1.
77
] f
ro
m
 h
tt
p:
//
re
po
si
to
ry
.s
ea
fd
ec
.o
rg
.p
h 
on
 N
ov
em
be
r 1
1,
 2
01
5 
at
 4
:1
7 
PM
 C
ST
Literature Cited
Juario, J. V., M. Natividad, V. Duray, J. Almendras, J. Nacario and J. Canto, Jr. Experiments on 
the induced breeding o f m ilkfish, Chanos chanos (Forsskal) in 1978. Quart. Res. Rept. 
Aquaculture Dept. SEAFDEC, 4th Quarter, Vo l. II No. 4 pp. 1-3.
Kuo, C. M. 1978. Report on the field w ork o f the M ilkfish  Program at Christmas Island, 10 p.
Kuo, C. M., C. E. Nash and W. O. Watanabe. 1979. Induced Breeding o f m ilkfish , Chanos chanos 
(Forsskal). Aquaculture (In Press).
Liao, I . C., J. V. Juario, S. Kumagai, H. Nakajima, M. Natividad and P. Buri. 1979. On the 
induced spawning and larval rearing o f m ilkfish , Chanos chanos (Forsskal). Aquaculture 
18:75-93.
Vanstone, W. E., L. B. T iro , Jr., A. C. V illa luz, D. Ramsingh, S. Kumagai, P. J. Dulduco, M. Barnes 
and C. E. Duenas. 1979. Breeding and larval rearing o f the m ilkfish , Chanos chanos (Pisces: 
Chanidae). Tech. R ept No. 3, Aquaculture D ep t, SEAFDEC, pp. 3-17.
3
D
ow
nl
oa
de
d 
by
 [1
22
.5
5.
1.
77
] f
ro
m
 h
tt
p:
//
re
po
si
to
ry
.s
ea
fd
ec
.o
rg
.p
h 
on
 N
ov
em
be
r 1
1,
 2
01
5 
at
 4
:1
7 
PM
 C
ST
